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(54) COMPOSITION FOR FORMING FILM AND MATERIAL FOR FORMING INSULATING FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve mechanical strengths of a coating film to enable its formation having uniform 
thickness, hardly to generate cracks and to have a low dielectric constant by including a hydrolytic condensation 
product of two silane compounds. 

SOLUTION: A composition for forming a film is obtained by including a hydrolytic condensation product of (A) 100 
pts.wt. (conversion into the fully hydrolytic condensation product) of a silane compound of the formula: 
(R1)aSi(OR2)4-a and 4-200 pts.wt. (conversion into the fully hydrolytic condensation product) of a silane compound 
of the formula: (R3)bSi(OR4)4-b. In the formulas, R1 is a monovalent group selected from methyl, ethyl, vinyl and 
phenyl; a is 0-2; R3 is a 4 or more C straight chain alkyl, branched chain alkyl or alicyclic alkyl; R4 is a monovalent 
organic group; and b is 1-2. The hydrolytic condensation product is obtained by hydrolyzing and/or condensing the 
components A and B under the presence of a catalyst and water in an organic solvent. 
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(57) [HR] 

[ffft^R] (A) ( R 1 ) B Si (OR 2 ) 
4 -. (R 1 l*jt?)im> x?)im, tf-;l/S, 7x-;l/ 
S*5at2hSlfl®mm«mU R 2 «lffi<D*rl8 
«*tSU attO-2(D«»r*i) vmZtl6it£ 
m. itiLV (B) (R 3 ) „ S i (OR 4 ) «_„ (R 3 
JiK«M46U:©iaiR7;i/*;i/S, #ttr;t/*^S. m 

btti^2CDffl»rc*5) ?«3ti*fl:£«j«:, * 

fy 9 
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[*MMt3R©t5H] 

mxm i ] (a) TiE-sass ( 1 ) t^sni,^ 

(R 1 ) . Si (OR 1 ) (1 ) 

(R 1 i?)H, t'^-^S. 7*-^ 

lffi©W«S*^U R 2 «Hi©WtSS* 
tRL, a(3:0~2©^-e$)-5o ) 

(B) Tia-iifcS; (2) -cmztizite® 

(R 3 ) „ S i (OR 4 ) (2) 

(r 3 «iaa*4 , a±©itt«7;w*Ji'*. ^ttr*** 
S. H§l*i£mK7^*;i'g£*nU R 4 tiittcDW^* 
£inb. b«l--2©SI8t-C&&. ) £©»!*#««£ 

[«*«2 1 (a) j&ft (.%±mfc&mm'&®9&) 

1 0 OMSHC*tL-C. (B) lifcfr {%±Mi^m^ 
fffi&W-) #4 0 ~2 0 0M9S-C4>Sli3?3B 1 l2iS©fli 

[li^ 3 ] MWSB 1 * fc» 2 fBiSC^ffJ/SJlffl^ 
[0 00 1 ] 

[0002] 

lilt. CVDffiftiW^P-te^tMStifci' 

'j* (s i o, ) M^fflsnr^-So -eb-c. 

OG(Spin on Glass) J8<fcl s R£;hS'?' h 

l©«iIiftffl?<i5J: l,^. *fc. 

f*^ftt'©W*S<bK:#i>. W^SOGiWitiS^- 

[0 003] tCC. - 1 8 1 2 0 1 ^&#8K 
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[0 0 0 4] £/c. WO9 6/0 0 7 58^£3RKW:. 
10 [000 5] *fc. *MIJ¥3 - 2 0 3 7 mZMMt. 

s-r-aPaft £'©am¥ffl{b. ®ra«^ft zucmmtimt 
mum&ftffl** y^flWflD^otti*!*— ***** 

t>. ?©&t^»&6^bWI®£f#&C<t£@ffJ 

iws. -et/r. *©«&£«. mi£<Di/v>it&m 

t . K D < fifr5t©* u - h <b^-®i <t £«£?§&©??£ < b 
■cm*^»L. m^L/-ct#e.n-5.m{b«S)g0fSffl^ : f5 

20 ffi-C$>6„ 

[0 00 6] b*>U ±tB©<fc 5 K. ^7>fb^iC^ 

tffc»£. ^«©^I-tt* s ®n-r. 3 6KH^. ft/ 
?*ittt&£*^>*J:<WTS&©t?H:&t>. 
[0 00 7 ] 

^«j?i-rSfcJsf>©M^)j£fflffl^^^Mt>. 3P.CCi$L-< 
30 *^g»<. #^Cffit,^m^«r-^A. ^M©^KJ* 
[0 0 0 8 ] 

[iss^^-r-s/ces?)©^] (a) Tie— 

ttS ( 1 ) -c^sti*^^ (WT r (A) fifcfrJ ife 

(R 1 ) . Si (OR 2 ) ,-. (1) 

(R 1 K^g^S. x?^*, t'^-^S. ^xr-Jl/*^ 

e.atfn-5iflB©w»s*mL. r 2 itimomwM* 

40 ^L/. a«0~2©M^-T*S„ ) 

(B) Tf2-®5£ (2) r*3ti^fc^ (feTF 
r (B) fiE^J 

(R ! ), Si (OR 4 ) (2) 

(R 3 «K^4«±©eisr^*^s. 
». BgiteifcattKT^+^Sfc^u r 4 «iffl©w«s 
b«i~2© i Mi5:r-*^ <> > zmmmwete 

so ©ia^«. (a> ^ (3o±m*ftmM&%m») 1 o 
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0MSBtt*foT, (b> m (f&mam&m 

[0 00 9] 

»;v-iur, (a) «E»i (b) ^<h<Djjn*^^ 

©»**#£«»* c4#r* % tmx£K>. ^mmw 
m^mmm^m^ u> <b> se» 

[0 0 1 0 ] t £T\ ±E»*»)W»4tt % ±IE (A) 
flS&KSSh&R 1 O-S^ (B) «»CC#*tiSR 4 

oTfc<fcl> 0 *fc % ±«i^«B, (A) (B) 
fl^©)lD*»)Bft©S/7y-^*3MBf^brS i -O- 

[0 0 1 1 ] HT\ *»MCC»^6hS (A) jsS^ 

(b> flt^a^ccoorattwu, «c>t, *iw!©fljs 

•©TOtfffifco^rftJGTS. 
[0012] (A)lftft 

JJBHRS ( 1 ) OR 2 B 1 motfjmmvb 9 % T)l* 

7»;-;i>& r»;;bS, #y^i^g&££;ptf 

»fMi, »*u<tt«*»i-5r*o, cn^or 
^*j«tt««rfe, »tturi»rt<t<. sew:** 

[0013] HBse ( i ) r*3h*ffc^©ft#0i4 

f F7-sec-^F+^> 7 > 1 rh^-tert- 
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h*f^>, ^;Uhy-n-7*n#*^>7>, y 
*Ji/hy- i s o-yo#+^7X jt?)\,h y- n 
-7>*^>5> 4 y^Fy-sec-^^^7 
y^;Uh t e r t -7>*^>^> 4 y^;t>h 

;uFyxh**/t/7>. x^Ji/h y~n-7'D#*^> 

+2/5/9 x*;Uh y- t e r t -r/h+t/J/^:/, 

io x^M;7xy^»7>, b^n>'j^h^^>7 
X ^hyxh^»7>, t^;Uh y-n-^n 

> v ^x;l/hy-n-7>*^>5>, tx;uhy-s 
ec-^F^»7>, tr^hy-t e r t-7>* 
*>>5> t K^MJ^s^S/^X 7xx;i/h y 
^h*^>7>, 7*x;u h yx h + ^>9>, 
^H;-n-^n#*J/2/9>, 7xx;Uhy-iso 
-7 , n^»7> t 7x-;i/h'j-n-^F^»7 
7x^;l/Mi-sec-7 J h^» 7 > > 7xx;U 
20 F'J-tert-^F^^X 7x-;bF>j7x/ 
t^>7> ; 

[0 0 1 5] &jt*frt/ji h*V5/^> % ^^;U^x 

^^-^-iso-7'n^^7> 4 
i>-n-7Y*ri/i/vy, sec-T'F 
*^>7>, ^W-5/-tert-^F^»7 
^^7^y^>>'7> 1 ^x^^^h^v 

S/*> % ^x^K^>7>, ^x^;U-v-n 
-^p^+^>7> 4 ^x^;U-^- i s o -7*a#* 
30 5/x^-^- n -^h + ^>7> 4 >>x^ 

^-^-sec-^h+^V, yx^l/-i/- t e 
r t -rf\*ri/l/vls, i/x-*)li>y *s3ri/i/z?y s 

+ i/7x^-^-XK 
^>7> v i/7x^-i/-n-7*P^^>7>, ^ 
7x^-^-i S0 -7*P^^7> 1 i/7xX;I/ 

-^-n-^h+J/J/^;/. $/7xr.;l/-i/-sec- 
i/h**/*/^ i/7x^l/-j/-tert-^F^> 
^>^>, ^7x^7xy^^>7> 4 isk'^Jlisjt 
h^ris^yy^ ^;^xF^^>7> ; T"7 V 

40 ^ntvuh yy h+5>^^>, r-r^^pt'j^y 
xF+^>7>, r-yy^F+^nb'^F y^ h + 
, »7> 1 r-^yi/F+s/r/Ptvu h yx 
> v r- F ^aoyntji/h m K>>>>7>, r- 
h 'j7nD7'ut^ h yx h + ^^>9> ; JStJSltfi 

[00 16] cn^©^^, f hvJ h+V^>7>, r 
h7Xh^»7A 7 x h^-n-7*u^+^>^>, 
fF7-i so-7*p^^>7X + 

50 +^>>>9> x ^h'jxF+^X 7xx;uhy 
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© (A) IER»«. l«*SC^i2«W±*BI*«:flefflL/ 
[0 0 17] (B) f&fr 

JJBHttS (2) fiC*C>r. R J |*38&4J£LL » 

^;HiLt«, n-^^;l/S. n— "O^l*. n- 
n-^^*^^tt> n-t^^Si n - ^ 
rol/fi, n -r^UX, n - Ffv'iH, n - h 'ifv' 
;l/S, n-^h^f US* n --O^-r^^S, n - 

n ~^^^-r^>^S, n -x-f rsv^UXfc^^ 
cfici^r*. ^fer;i/+;uSiur«s i so-:/ 

t e r t - zf*)\,mt££*mi & C <fc*st?#, 

^;i/£&£#*&f6ftS. Sfc. —MS; (2) tcfci* 
X. R 4 »HOS«14^^ 5feD (A) f&frtp<DR 

[0018] -MS ( 2 ) -CH $ tlZlt^WW&faW t 

y-tert -^h^^X i s o -Zff-Jb h U ^ 
h^W^>, i so-^F'i^K^^X i 
s o -^^;l/h !/- i s o -^Pftv'S/^X i s o 
-/Why-n-^K^>7X iso-T'WF 
y-is o-^b*^^>^>, i s o-^Why- 

^isis^y. ter t-^F'Jih + ^y, t 
er t-WFy-iso-^Pf+^X te 
r t-^Fy-n-^ft^V, tert-^ 
^h , J-iso-'/F^^>7>, tert-^ 
Jl/Fy-tert-^F + ^>7>, n-^V^h l> 
^h*^>-7>, n-^WFy^h+W^X n 
-^Jl/F'J-i so-^Pft^^ n 
^l/F-y-n-^h+V^X n-^^l-y-i 
so-^F^»>7X n-^y^h'i-tert 
-:/h*->^X n-^*^hy^h+ % >>^>, 

iso-T'Pf+^X n-^>^M;-n-/ 
h^e>v'^>, n-^^Hy-i so-^h+W 
n — MJ-ter t-^F ^isis^ 
n~^7>;^y^b^^V7>, n-^^h 
yxh^^>7>, n-^^Mi-i so-/P* 
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^>V^>, n-^^hy-n-^F^^7>, 
n - F y - i s o - / F^>^>7X n-^ 

7^/H^y-ter t-^h^W7X n-**^ 

n-t^^F'i-i so-^'Pft^X n 
-t^?i^y-n-^b^7>, n-^^^bh 
y-i so - ^^^>7X n-t^Why-t 
ert-^F + ^>7X n-^^hy^F*^ 
n-/^F'ixK^>7X n~/^l/hy- 
10 iso-^Pf^>7X n-^-JH* i ;-n-^h 
=^>i^>, n-/-^hy-i so-/F+^»7 
n-/^Fy-tert-^h^>7>, n- 
^Zsfrh h*V5/^>* n-f : V;l/h y^f^» 
n-f>^h'i-i so-7'Pft^^7X n 
-f^hy-n-^h^^>7X n-f^hy- 
iso-^F^>»7>, n-f^fy-tert 
-^h^v^X n-Kf^hy^F^>">7>, 
n-Fr>il/Fyih^>7> k n - Ff^ h U ~ 
iso-^Pt^^V, n-FfV;l/Fy-n-7' 
20 n-FfV;l/Fy-iso-^F^» 
n - Ff ^ F y - t e r t - /F+^>7 

fV;PFyxF^>7> t n-7*h7f^Fy - i 
so-^'Pk't^X n-f F7f^Fy-n- 
-fY^isisvls. n -f* hv^lsto h U - i so-^F 
^W^>v>, n-f F7r>^Fy-ter t-T'F 
+>/->^>, n h IM h^v't^X n 

F'jx F^VV7>, n-^lff^Jl/ 
h U - i s o -zfU \**ists?Zs* n — M a U"f s S'Jl' h 
30 y-n-^b + V^X n-^+tf^Fy-i s 
o-^F+^»7> 4 n-^+tf^Fy-ter 
t-^h*^>^>\ n-t^^fV^Fy^F*^ 
n-t^^r>^F'JiK^>7>, n-tf# 
^ffVJl/ F'J-iso -7"Pt: , t^>7>, n-**# 
f^Fy-n-/F+W7>, n-^^-r^b 
■J-i so-^F^>-»7>, n-^^r^U b U 
-tert-^FtV'>7X i/^a^>^l/Fy^F 

^^o^>^FyiF*^>7>, 
p^;l/F'J-i so-^Pf+^>7X v^u-^ 
40 >^;bFy-n-^F+^>7>, i/^n^>^;i/hU 
-iso-^F^>7>, ->^n^>^;i/h y - 1 
ert-^F^^>7>, ix^o^*^;l/h IM 
V^>, ^^P^»F , JiF^»7>, is&w^ 
^PFy-i so-^Pt^^>7X S/^n-M 1 ^ 
;VFy-n-^F+^>7>, >/^p^v;bFy-i 
so-^F^^X S/^p^^I/Fy-ter 
t h+W^>, yv^n^^^Fy^F^v'V 

7>, ^v^^P^^ F y X F+^>7>, S^^P 

^^Fy-iso-^Pf^>7>, 2»*n^ 
50 ^V^F 'J -n -^h4 i >'> / ^>. VlsW^^r^fo Y 
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'J - i so-^F : f^»7> k i>i/>?Xl^i/)\,Y y 

- t e r t -^h + ^^y, h y ^P^+V;!/ h 'J 

> v h y^p-M^uh y- i s o -7'o^^>7 
M^PM^l/hy-n-^h*^^ h 

y V^P^V^h y-tert -:/h*$^> ; 
[0 0 19] *J-n-~79)WM h*^>5>, ^-n 
-^;l/^iF+^>7>, i/-iso-^Jl/^F 

- t e r t y-tert- 

is-n -^>^;l/*/x h^>v?>, S/-n- 
M^Jl^-rf h*>->?X ^-n-^^xht 

P^V^^xF + ^^X isis)l>>7^is)\,i/S Y 
*^>^> v y^l/^M^l^xh*^^ trx 

(S/j/*n*\**/;i,) i^h^^x ex {isist 
v^isji) i/xh^»7>, t*x (hy^p-M 1 
^>;U) s^h+^v^x t*x ( M/s/^a-^+s/ju) 
>>x h+*/*/^> ; fti'*W4ciW*S. 

[0 02 0] (B)J&#£LT, n-7?)lh')j*b* 
^>>^>, n-^;l/hyxF^^7>, iso-^ 

^>7>, tert-^hy^F^^7> 4 ter 
t--7?)lb yxF^^>7>, n-^>^;l/h yy h 
*VS^>, n-^>^F'JxK^7>, n-^ 
t^HI^F+S/J/^ n — ^S/JPmiFtv 

^hyxht^>7> k n-r^;Uh yy h*^>7 

n-rv'Jl/h yx b**/is5>> n-KrV^hy 
^ F+S/V^X n-Ff^MJx|> + '»7>, n 
-r h^r^Uhy^ h + S/^>7> 4 n-fF7f^ 
hyxh+^>^> v n-^fr^hy^K^v' 
n-^tf^I/hyxh^^V, n-*# 
^f^hy^F + ^X n-t^^f^F'Jx 
h+V>"7>, ^^a^>^;i/hyy h^i/^A > 
^P^>WFyxFt^> 7 > t i/^tS/^H 
^ h^>v"5> v $/£n^*S/;u h yx h+^>^>, 
^v^n^\+i/;L/h yy h^»7>, yt^P^v 

>^>7>, Fy^^D*\+^l/Fyxhf^>7>, 

*5/J/7> % i s o-7>;U*of b*i/i/5> % 5/ 
-iso-^;l/^xh + ^>7>, ^-tert-^ 
^^htS/S/^X ^-tert-^^xh + 
> /> >^> 4 ^-n-^>^;Ui/y h^^^y, n 
-^>^xh+^>7>, i/-n— N+S/iUi^rf h 
*^>5> v y-n — 4^1/^xF^>7> 1 j/i/ 
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L>XWfi>Ct1fiV9&. &±(0 (B) fl^B. 18* 
[0 02 1 ] S| 

(A) flKMWctf (B) «i8»«:JD*»»*jJ:c;/*fctt 
tifiVii. £K*U-Mt£«^l,Ttt> Wit Y 

io yxh+i/.^y (rt^mht-F) ^^> 4 y 
y-n-7*p#*v • *y (7-fe^;U7-fe h*- h) * 
h y - i -7*p#^>- *y (r-fe^^T-feht 

-h)**>, hy-n-^h+^-^y (7-fe*;U7 
■ferh^-h) Fy-sec-^F^i/'^y 
(7Hz*;l/7^h:T~h) hy-t-:/h*>> 
(r-fe*jU7-feht-h) ^xf^- 

t'X (7-fe*;l/7-feh*-h) V-n-7'U# 

• t*x (7-fe*;l/7-fe hi*- Y) ^£> v i>~ i - 
^Ptf^-fcfX (7-fe^r-fe h^-h) ^*> 4 

^-s ec-^F+i/* t'X (Tt?)lTteYt- 
Y) ^£>, it- t-7Y*is • b'X (T-fe^T-fe h 

^-h) ^*>, ^/xf^' hyx (r-fe^^r-tz 
^y-n-^p^+$/. hyx (r 
*fe^;i/r-feh^-h) i -7*p#*^. 

hyx (r-fef-;ur-feh^-F) *y- n -^ 
h^>- hyx (r-fe^r-fe h^- h) ^^>, 
-sec-^F^> - h yx (r-fe^;ur-fe h^-- f) 
^y-t-^h+i/- hyx (r-fe^i/T-feh 

30 *-b) r h^+X (T-fe^l/T-fe Y*-Y) 

FyxF+^-^y (xfmFTtf- 

hr-fer-H)^^>, h y- i -7W^-^^ 
(x^;ur-fehr-fer-h) ^^>, hy-n-^h + 
(x^;i/r-fe hr-fer- h) ^^?>, hy~s 

ec-^F^-t/ (x^/UT-fehr-fef'-h) 

hy- t-^h+i/--=ey (x*;u7iz hr-fcr- 

h) ^xF^ - t'X (x?)lTte Y7tT- 

Y) ^-n-7'P^V- t'X (x^T-feh 

40 T-fe-f- h) ^£>, »/- i -yp^+^ • bX (x? 

(x^;l/7-feh7^^-h) ^-sec-^F 
ex (x^JU7-feh7-fer-h) ^3?>, v- t 
• b'X (x?)l7*:Y7teT- Y) ?*y, 
^iF^>- hyx (X7 c ;l'7^h7-fer-h) 

^y-n-^'p^^^- hyx (x^;U7-fe h7-fe 
t-Y) 9*y, i -y'p^v- h yx (xf- 

^7-feF7-fef—h) ^-/-n-^h^^>- h 

yx (xf;l/7-feF7-fef-F) ^^>, ^/-sec 

so hyx (x^;i/7-fe hr-fef 1 - h) 
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t -zfb^is • l-yx (i^rthr-fef 

^ey (r-fe^^r-feh^-h) by* (x^;l/ 
T-fehT-fe^-h) ^#>, tTX (r-fe^^r-feh^-- 
h) ex (X*;t/7*fe hT-fef*- h) ^2>, MJX 

[0 0 2 2] F'Jih^-*^ (T-fe^^T-feh^- 
h) ^;l>:nx^A, HI-n-^0#+5/'^ (7* 

V . (7-te=M/7*fe h*- b) ^Ao-tfA, by 

x^A, h'J-sec-^h + V-^^ (7tW7"fe 

fc'X (THz^T-te h*- b) i^l^x^A, *^-n - 
:Aa#^>"fc;*X (T^^^T-fe h^-h) ^l/nxtf 
A, iz-i-^P^V-^ (7t^;l/7^ht- 
h) >>;t,nx^A v ^-n-:/b^> • fcf* (7-fe^V 
7-feb^-b) iP-sec-^K^* 
fc'X (T-fe^T-fe h^- F) t - 

- trx (T-fe^;i/r-fe h*- b) 
A, ^xK^>' b'JX (r-fe^^r-fe h^*- b) ^ 
^x^a, ^fcy-n -^u#^> • byx (r-fe^;l/ 

T-feb^-b) ^Vn^^A, i -^nsH+S/ • 

b'JX (T-k^;l'T-fe h^- b) ^;I/3-^A, 
n-^b*^- h'JX (T-fe^;UT-fe h^- b) 
x^A, ^-sec-^h^>' b'JX (7*fe^I/7 
■fe h^- h) ^l/^x^A, t -^b+V • b U 

X (T-k^T-feh^-h) ^;l/nx»5A, r^b^X 
(T-fe^^T-fe hi*— b) >>;l/:3X<?A, h'Jxh^V 
- (x^;U7-fe b7-fe^- b) ^3-")^, by 
-n-^O^V-^/ (x^7^h7-fef-F) ^ 
;bn^^A. b y- i -^nsF+S/ • *s (x^;!/T-fe 
hT-fef*- b) v^Vnx^A, h'J-n-^htV-t 
/ (x^;l/7-feh7tf-h) ^x^A, Mi-s 
ec-^F^'*^ (x^7-feh7-bf-h) 
:3x»>a x h'j-t-'/ht^^^ (xf;l/7th7 
•fef'-h) SAO^x^ A, ^F^>'b7 (x^;!/T 
i2h7i2f-h) ^-n-^n^*^- 
fc'X (xf;l/7-feb7*fef-F) >>;L/nr.^A, i/- i 
-^nsF+S/ • fc'X (x^Jl/T-fe F7tf- b) S^l/S 
x^A, ^-n-r/b+S' • ex (x^;l/7*feh7-k^ 
-b) >>;U:3X^A. i/-sec -•/h+i' • fcTX (X 
^7-feh7-fef-h) ^;l/3X^7A % y-t-^h* 
>> • t'X (x^;l/T*fe F7-fef- b) v^sx^A, -t 
yxb^>- byx (x^7th7-fe^-h) 
x^A, ^y-n-7W'>* b'JX (x^Jl/7-feb 
T-feT— b ) i^Urnx^A, i -7*U7F*ris • b 

UX (x^;l/T-fe h7tf- h) ^Jlox^A, 
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n-^h+>" hVX (x^7-feb7tr-h) 
nx^7A, ^/-sec-^KV - b y X (xf^7 
•bh7tf-h) ^3X^A, t -r/h+S' ■ 

b y x (x^t/r-fe h7-fef-h) y;u^x^A, f h 

^X (xW7'feh7^f-h) i^^^x^A, 

(7-fe^7-fe hi— V) b y x (xw-feFr-bf 

-h) ^l/n^^A, ex (T-fe^T-feh^-h) f 
X (x^7-feh7*f^h) hyx 

(T-fe^VT-fe b:J~ — h) ^ (x^Jl/7-fe h7"fef- 
10 b) ^^x^A^^fCD^^rix^A^U- hit^9 ; 

[0 02 3] hyx (T-fe^T-feh^-h) 7^x 
•^a, h y X (x^;!/rH2 hT-fe-^- h) T^ax^A 
&£©T*5X*A*U-Mfc£«: tt^**tfSC& 

[0 0 2 4]faiiim CT^.«> ftM, Antral- 

^*^^>M, ^^>^. "ffjyw.. i/x-^w., ^i/ 

20 2-x^;l/^1f>K, tW>l, Xf7V>i, y 
7^$IS1, p - h;i/x>x;l/*>®, ^>-if>x 

y^)vm. ^x>K, SStt&£*SHf 

m. mm. y*wu y>»adr**w*ci*s-c**. 
[oo2 5]SiSiiim e 

n-;i/ v f^^^>, t*uy^>, t^y^>, b'ny 
30 hy^^;^7^>, h'jx^7$>, ^^x^y 
— ;l/7 5>, ^x^/HbT^, ^^;Ryx3ry 
— ;l/7S>, ^r/y^^Xjry-^^, hyx^ 

y-;V7^>, ^7lfb^^n^^^>, ^71f t'^^ 
ay^>, >>71ft:^>^n^>f r -fe>, f F^yW 

^> D 7>^exr, *^fb^ 

[002 6] ±E»«Ottffl«». (A) 
(B) ^^ttll 0 oti»c^it, iim, 0. 
0 0 1-2 OMSK, H£L<te0. 0 1-15SfiSB 

[0 02 7] ±IS (A) fiR4MfJ:» (B) iS^Jn*^ 
m, ffi&Z&ZfglK., (A) W©-OR J S*J<fcCf 
(B)^W-OR 4 TSShSll^&O, 
50 0. 2 5-3*;KD**flBC^Ct*«»* U<. 0. 3 
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m®fy-mmT?z>7&mm<, tit. 
[0 02 8] %mm 

i --"0£>, n--^+1f>. i -^=HJ*> 4 n 
— «.7**>, i -^:/*> 4 2, 2, 4-f!M*Jl^ 
n-tt>$>, i-^£>, S/^P^+U* 

«®;^>-fe'>, h;Ux>, tVl/X x*;t,"<>-fe?x 

bMl/-^>-fc>, i -7 , af;K>tX ^x^;l,^>-if 
X i -^^;i/^>-fe*>, h yi^K>-if> N i 

[0 0 2 9 J >*£y-;k x^/-;K n-7*PAy- 
;k i n-:/£y-;k i 

;k sec-^^-;k t-:/£y— ;k n--^>£ 
y-;k i-^>£y-;k 2 ^;t/:/£y-;k s 
ec — v>£y-;k t--^>£y-;k 3-^F + -> 
:/£y-;k n —M^y-;k 2-J?)lHs2s- 
;k s e c -M^^-Jk 2 - x^;i,:/£y-;k s 

-Jk 2 -x^k^-y-y^k sec-t^/- 
;k n-^-;i/r;bn-;i/, 2, 6 y 
-^-4, n-f^y-^k s e c-^>r^;Ur;l/r3 

*y-;k ^p^-y-y-^k y^;k>^P"\^if y 
-A, 3, 3, 5- h ^;^>£P^tJ-y-;k 
Vv^r^n-;^ 7*x;uy 

[0 03 0 ]x^l/>yj3>-;K 1, 2-7 , at"L/> 

^'j3-;k 1. 3-7*u>yy:3-;k ^>#>^ 
*-)i<-2, 4 V 2 -^^;w>^>^t-;i/-2, 
4, ^+f->^*-;i/-2, 5, ^7*tyv>*-)\,- 

2, 4, 2-x^;U^^>S/*-;l,- l, 3 v 

>yya-;k h y :/aei/>yya-;k yy-fey> 

[0 03 1 ] T-feh>, *;bx h>, 
n-^DfJ^F^ J?)l>-n -79)15- ^x 
^^h>, y^;U- i -:7>;l^hx y^;l/-n- 
^>^;l/^h>. x^;i/-n-^^;l/^rh> v 
n — 4Wh> 4 V>- i -:/^;l^h> v h i ;y^ 
;l/y^y> s ^P^*-y-y>, 2-M t U'y>, 
Jk>^p^*-y-yx 2, 4-^*tyv*y, r-fe h 
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[0032] xWx-fJK i-^Pf;l/i-fJW 
n -:7>;Ux— fvk n --n+S/jUx— f\ik 2-x^ 
;^+^;Ux-f;u, x^u>tf^>h\ i, 2-7'P 

^y *;U^:**-y*x x^p>^»jr2 
-;^y^^x-fvk xfi/yyia-ji/t/x^ 
;l/X-^;k x?i/>^»j3-jb^xWx-f;k x 
f U>^'j3-Wy-n-^;l/x-fik x^u> 

10 ^'J^-Wy-n-^^x^k x^u>yy 
3-jRy7x^x-fik x^U>^yn-;U*y 
-2 -x^;U^^;Ux-f*;k x?l/>^'j3-;^7' 
*;l/x-f;k i/xf uv^ij^-Wy^^x-f- 
;k i/x?u>^y3^w/x^l/x-f;k >^x^ 
l/>^'j3-;l/i;x^jl/x-fik > ? x^-u>yi;n- 
My-n-^f;l/x-^k ^x^k>^y p-;k;; 
-n -^^;Ux-r;U v >>x^ u>y tj 3-;l,^y- n 
— ^>;l/x-r;k xF^h'J^'Jn-ik rh5 
x?-U>^yr7-;k:^-n -:/^>U/X-f;k 7"Pb*U 

20 >yj3-Wy^ ^;Ux-f^k :/nb* U>^yn- 
wyx?;i/x-fik ^Ob , b>^y3-W/7 f n 
b;ux-r;k 7 p at , i/>^y ^-wy^Wx-f 
;k ^at'Uy^'Ja-^yy^x-fJk ^ 
ofi/y^y^-Myx^x-^k FU^'ab'U 
>^'jn-wyy ^ux-f^k f h7bFP77 
2-y ^f-h^b KP7 5>&£cDx-r;i/^?g 

«: 

[oo3 3]^w-^-h, BHt**;k em 

x^;k r-^^o^^h>, t-^Up^F>, ft 
30 Kn-y'nbVk SBi-^ot;k S^n-y^k 

;k ftHsec-^k M3-^h+^;k 
BfcKU^l^V^k »K2-x^;i/^;k »&2 - 
x^;k\*i/;k ftK'OS'Jk ifflte^P-M^k 
Sl^f;I/i/^o^^^k ttn-^ik 7-fehtt 
lM*Jk 7-fehffl«x*Jk »«x*u>yy:a-;i, 
^y^^;l/x-r;l/, ft»x*i/>yy 3-Wyxf 

»^xfix>^ij3-j^yx^i/x-f;k 
40 BB^xf u>y y a- - n - ^;bx-f ;k 
Sti^u b* u > ^ y 3 - y y ^;i/x - f ;k H®:/ 
Pfi/>^y3-wyxwx-f;k ftH^ofU 
>^yj-Wy7 , Pt , ;bx-f;k ftK^ntru>^ 
y^-j^y^^x-fJk ft^^at'i/y^y^ 
-;l/^yy^;l/x-f*;i/, KKs/^p bu>^y 
^yxf;l/x-fik »^y3-;k ifcffiM h + ^> 
h';y«;=i-;k 7'nt'tyixf;k 7'Dt^>8n 

^Pt't^i-T^k is^^Misx? 
fr, S/a^-n-^k ;k Hg[x^ 

50 ;k a^n-^^b, AKn-7 5;k vp>|>;if 
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[0 034] N-^WWA7 5F, N, N - >^ ^ 
WAT^F, N, N-^x^WJl^A7 5 h\ 7*fe 
FTSF, N-y^^T-fe FT = F, N, N-I/j**))' 

[0 0 3 5] *»9B©ffls»WK:teW& (A) - (B) j& 
(A) tib&to*& (B) flE»**)RS*fcW«8»l*K: 

zwzmmtcmm-rz* com, mm 

ISOSfKfflKtLrtt, MS, 0-10.0U #*l/< 
«15~8 0 - CT**K SJ£B#ra<bUr« 1 5#-2 4 20 
bhrl £?£L< »3 0#- 1 2B$Hrt?**. 
[0 03 6] W^fiWBjHJ5S»*«)R-r 4Cc*fc 

1 o oxxiTor^-Mofat 

SIC^ ffi&A OOVWCF&Tfr^-MZ. ±IB (A) 
Efc&tecfctf (B) ^ras*i*{t^«j©Jn*^»*5J: 

[0 03 7] *«B8<D»B«ffl«JSB»*CCfctf 4 ( A ) 30 
fiS»<fc (B) JS»Ottffl»^tt. (A) GSE*»* 

»«Mt^»B») i o ommmcztLx. <b> 

<^^*#*Wt£«rtJ» ) ^40-200 MSP, J: 
D£?*l<< 6i4 5—18 0MfigPr$)4c (B) tftfHD 

^mm& 4 o s«8B*j»T?*s 1 % #»khsc««**« 

S»SSUi<. — 2 0 0MSgP£iB*.£<b, S£JKcD«£ 

[0 0 3 8] ^%n<DK^AmttJffiKIKC«. 3 

[0 03 9] g-«^r F> 40 
ft-is^r blstLXU. T-fe^T-fe 2, 4-^ 

*u*>>>*>, 2, 4 -•^y^>> ? ^>. 3, b-^V 

2. 4 -^^^>^^t>, 3, 5-*#* 
>5/tf>, 2, 4-^^>^>, 3, 

5-^^;U-2, 4 --^ 2, 2, 

6, 6 -f" h^^^;b~ 3 , 5 ^£>^3f*>, 1, 

1, 1, 5, 5. 5 -^V-yJl^U-Z, 

or, l^ascf /s - i;^r h 

?fl<D 1-5 0M% 4 »Sl<B3-30tl%it5 50 
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[0040] ^offecp^jiinfflj 

«j/y*/ % aa^Fttr^st, *«M*yv- % WMffi 

fc#KLfc*MRifrC*0* MS, TOSS^5-3 0m 
^K«10-20nm, !Mi«a^l0^4 

om%iijk<d&<z)t$>£o c©<t5S3o-fFtt5/y 
imam «*> *x#;i/fr£#W6*i£o ^n>r 

TV)V5 20, 131 0 0. 132 0 0 ; 
0. 131 3 2ft£W*tf6hS. 

[0041] **#y7-iittt, #yr^ 

Mtim 5H?JRfc:~Mt^»> ?>F')v^ *y-f 
^ F, #';75^i, #yry-u>, #vr5F, 
#y*^**y>. #y***2/r*/-Jk 

s&eci*, 5/yn->*#raBaH9BW, *yr;i/* 

[004 2] *«Wr»6tiSII»JSdMI«fiSft«c 
CCDffl^«5*O^hy^A#»^2 0ppbJy 

[0 043] BM^fflM^^MSSM 

<fc^ic, «WHM4>. (A) - (B) flE»*«^ur, 
MWK*5 J: CF*©l9PfiE"Ft?. (A) - (B) fiS#4fll*# 

[0044] ^^CDffl^^JOiaSfffiOS^i 

® (a) - (b) aE^*j<fc^aa©*a««»j^6tt* 
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© (a) - (B) f&ftte£v*mmm®imifrt>tj:z> 

[0 04 5] ® (A) - (B) «»*£##«©»« 

© (A) - (B) ^feJrO'^soWHSffW^&S 
H£»fc, Rfe»D*i9J:cnW«ttliLr2ll4c^ff • HI 

[ o o 4 6 ] © (a ) - (b) f&fttei&jmmvtim 

[0 04 7] C0J:5«CLTff6h«*aiB©fflfl!*<D 
£HJ&#i*fttt, #S U < «, 2 -3 0M%t?&9 , 

B«fl«Ktt, -bSe«W«0©ttffl««:j:or, gate 
Pi«Cim5o Sfc, C©<fc5«:LTff 
«ffi«J*© (A) - (B) flE»©JD*»JiWB^Bj©a* 
aft> 1, 000-120, 000, ft 
*b<ttl. 200-1 0 0, OOOSSr**. 
[0 04 8] C©i5«:Lr»i5tl«*a9i<DaJS*f 
£, $/!/3>iJx/\ S i 0 2 ?x;\ SiN^ft 

[0 04 9] C©R©W*tt % B«W«4UT\ IMm 
0 5-1. 5/imHg, 2HaorfcWS 
0. 1^3/xmgS©^li4)BjaErSCi*sr*S. * 
©& *%UX&mT6f)\ $>&1<HZ S 8 0-6 0 0°Cfl 

mmtx , as. 5-240 msm l nastr * 

%a > h p LfcSETft 4*Cf? 5 C £ ifiXS 
[0 05 0] tit, 1UteWtlcmb1t<D%> 

[0051] s^u*, ttd^Ta©iWfiai»(c# 
lx. tai&uvMtsmb. «Mt©»*tt*Kfl-ra 
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7'jD+i/Mi^^7X n. o-trx(My* 
^>'J;^>7t^F, N- ( >fs# 

st?)\,i/V)ib y^Wnr-fe h75 K, (N. 

1f>, 1, 1. 3. 3-rF7^^>7f>, M 
^*;I>3-F$/5>ft4*£tfSC4#-C&S. ^© 

*\ > »; ^{bS»j©^#Hmtc^M^®-r c 4 tc <t o r 

50-40 o*c{cmasi/rfe«fci». 
[0052] c<D£*>icbx®t>ti6m (mm&mm 
tin) iBiMKcan, ffcffin©$-tt % 
14, an©**?**!*, ^R©^Bffl8Sec«ns^ 

6, LS I, WALS I, DRAM, SDRAM, 
RDRAM, D-RDRAMft£(0*8W**^fflaiBi» 

[0 05 3] 

■^^riftWTS. /c^cU, OT©IBiJc«, 
[0 05 4] B^H| 

»fltfflfflfilE»*, 8^>7 C ^';3>^X^±(C, Xfc:> 
EW@S1. 8 00 rpm, 2 0#© 
fttt-CHT^SLfc. * y h ^l/- h±r 8 0 

•cr5#ra, 2oo o c-c57>pas«^^u, 5^>cc4 

60°C, 0. lTorr(DiEt^>ifir60^ 1 

c©<fc^ccurff6n/c^M©Jii¥^, 

7c^SMjfff- (Ru dolph Technologi 
e s ttSK, Spectra Laser200) ^ffil^ 
r^Kffirtr5 0^SJS0/c o f#6n/c)gii©3 a*lt 

0:mm<D3oifil 0 0nm*« 
x :mt(03aifil 0 0nmJ«± 
[0 05 5 ] Mtvy^ 

8-f >7 c ^ , ;^>»>x/n±Cc, Xf>3-FS»t 
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BL 2 0 0 o CT?5^ra»S^M^, 3 6&C4 6 0°C, 
0. 1 To r rCDM)I^-^>+*C6 O^S^^U 

/c B #e>n/c^jgc7)^ii^3 5^;i^*cD3tffiiifg/B^ 
[oo56] mnm 

fffl. 2 0 0T;r55^*«£SaiIU 36fc46 0 e C, 
0. 1 T o r r OiE^-^V^te O^lf »l 

/Co f#6n/c*^hccr;i/5^^A^#u, mmmm 
mmmm*imLtc 0 mmmt. mm • t^-u^ h^ 

y*7- K (tt) $L HP 1 64 5 1 B«ffi*J<fcCfHP4 
284A7*Ui/> ; 3>LCR^-^-fflW s 100k 
H z Ccb * 6»H 1/ /Co 
[005 7] 

fflJSd5«SH4*^L. *?F^l/-Ht8 0-Cr5» 
IBL 2 0 0 o CC5^raS«*f£j»O, $6CC4 6 0°C, 
0. 1 To r r (DiSffi^- ^>*"C6 0#S^:^JSL 
/Co f#6nfcI^t/^>f>^-XP (irJA^^J 

/c 0 

[0 05 8 ] ^JSRWl 

7>203. 6gci so-^h'J^h^^V 
10 9. 2g^7'at , u>y , j3^R/^^^f 
^3 5 3 *ic*JB3ttfc©%* xy-7>^f-tl 
#3^ ««fiK*5 0TJfc£«3-t*fc. 
K8. 8ff**iBS^fc>f*>Sait*12 5fir*l«FlB 

^^-r««tcas»nofc. 5 0 °c*c 2 nsrasflss 

tf/cCD^ raS^MfiSr^PL/co COJKlSiRCc, 
trp 0 , 50 -cr KtSSfr Mt£^tr/g 

1 ) 

[0 05 9] ^«W2 

7>20 3. 6 gi^^n^^h h+:>>"5> 

101. 1 g*^pti/>yy3-;i/'t/^f;n- 

?-)l>3 6 8 gttCmmZtttcCD*. xy-9>*-^ 
>M8. 8g*»»Stt/c-/*>5jSWcl 18g*l« 

pa^in^wcttL/c 0 5 o°cr2B$p B istD 

&c, 7*ot:'i/>^v r3-;u^ey ^*nb';i/x— 7\>ngr3 8 
2g&sJJtJU 5 o - crJSjc£}K^6>^> r --^te<fc^** 
^^^3 8 2 gx^l/->3>tliU SJ£SK 



3) ^200 0-328004 

(A- 2) £f#/c 0 
[0 0 6 0] ^«3 

7>135. 7 gc^^P^VJl/h h^>7> 

15 1. 6g*^otu>yy3-;^^^w-f 
^r-feT"- h4 o i gcc««s xy-7^ 

-*~<cflB¥31i\ jS«aK*5 0-CCc3c)E3'&fc. * 
tc, vu>®8. 8 K*»JB3*/t>f*>Saft*l 0 3 
g£ 1 Rplffl^WTSjfttcaSflnL/fe. *<Dfft, 5 0 °cr2 

xo ensj£s-ttfc©%. jgis^^s^r^aiL/co ceo 

f-- h3 3 4g$yjUU 5 0°C-CJSl£^6^^y-;l/ 
te «fc 3 3 4 g U - > 3 >r^* 

U Jgj£?S (A- 3) 
[0 0 6 1 ] ^fSM4 

7>135. 7 gii/^n^+^h y^ h^^>7> 
15 1. 6gci/-fV^^>'^^>t:^^r-fe 
^jl/T-fe^— hi. 1 g^^Dt'l/>^y 3— jl^^-rf 
20 ^;n-f;l/Ttf- h4 0 1 ffCC«»3"i*/t©%, * 
i;-»7>*-3'-r»#3^ ««a**5 0x;(c«5E 

3#/c 0 *{C, -f*>Saft*l 0 3 g£ 1 W^tS 
jRCCSPJaLfeo *<Di&* 5 0 o C"C2B$HJgJ^3^/cCD 

V^yn-W/yf^-W-fef - h 3 3 4gi 

JU*3 3 4 gi^i/->3>tHS^ JSJCcSR (A- 
4) 

[006 2] &f$ffl5 

7>33 9. 3 g^M^ofi/V^y^^yy? 
;l/X-f;l/3 0 4 gtC&MZ1*tc<D*>. xy- T 7>^- 
*-T?«#3-S, i8««ffi*5 0'CCC*se3-&fc. * 
&C V 7l/^>i8. 8g^(S$t/c-ft>Si*14 
8g^lWWtS«»ft]l/Co 5 0°cr 

zmtBfc&S'&fcV** S^^S^^aJU/Co C 

**4to««*4 7 9 gx^u-> 3 >-CiSl, S 
40 JCE3R (B- 1 ) £f#/c Q 
[0 06 3 ] ^f&W6 

7>169. 7gcf h7^h^»7>2 1 1. 8g 
^7'Dt , l/>^y3"M^^W^-r^2 2 5 g&c 
&»3t*/cCD^ ^y-7>^-^^rJg^3^v ^« 
fflK* 5 0 -CESSES ttfc. 7U^>S8. 8g 

£^ft?3tf /c^ 1 8 4 g£ 1 BSIfflfrttTigiK 

tc^ML/Co -eoft. 5 0°CT2^raSJCB3^/c(D^, 

so yy 3-;i/^/^^;ux-f^5 9 6 g^flnu 5 0°c 
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x/<#u-5/ a :,rfcSU KJftffi (B-2) *»fc. 

[0 064] mmm 1 

«««ir»6hifcHl6» (A- 1) * % 0. 2/imlL 
S<D# »; r h 7 7 n x u >ig7 * ;u £ -rsjfi* 

»6ftfc£«©^(DIWStt. 5 80nmt$)l 3 cr 
«6 0nm£&#T?&^/t o &R©8W*£;1T * 5 ? 
^©«*UScCi**IR/»*fffli0teiC5, 1, 40 0 

**iJ5ebfc<fcC5, 2. 4 3±#l^fCffil>«r*o 
ffli©Wtt»*»flit/fc4C5, 3. 9G 

[0 06 5]^iW2 

**«l«:*}^r, &R£4 6 0°C, 0. lTorr© 
^E^^^>cpr6O^Sffi^ji^O/c0^, 

3oox;©affi*-^>riwmuiiufc. 'mtitcw 

Mmmmomm^ 5 70nmWl 3a«80nm 
I -I I I I 

1 * 1 &m 1 mm» i kji^m* i 



(11) ^2 0 0 0-3 28 004 

20 

*fc£C6, 2. 20£#fttCfib>fltr*-,ft:. $6JC, 
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